Effects of dietary cabbage, Brussels sprouts, Illicium verum, Schizandra chinensis and alfalfa on the benzo[alpha]pyrene metabolic system in mouse liver.
Male C57B16 mice were fed on diets containing either 20% cabbage, 20% Brussels sprouts, 20% alfalfa, 5% Schizandra chinensis or 5% Illicium verum (two Chinese medicinal herbs) or on a chow or purified basal diet for 14 days after a 1-wk equilibration period on the basal diet. Liver microsomal fractions were assayed for cytochrome P-450 content, aryl hydrocarbon hydroxylase (AHH) and epoxide hydrolase (EH). Liver microsome-mediated benzo[a]pyrene (BP) metabolism (with and without an EH inhibitor, 1,2-epoxy-3,3,3-trichloropropane) was analysed by HPLC. Liver weights of the animals fed on Brussels sprouts and I. verum were significantly increased compared with those of the animals fed on basal diets. S. chinensis induced a 3-fold increase in cytochrome P-450 (P less than 0.05). Although P-450 induction in the other groups was as high as 1.8-fold (for chow), statistical significance was not established. Chow induced AHH activity 2.2-fold (P less than 0.05), while S. chinensis and alfalfa induced 1.6-fold and 1.7-fold increases, respectively, in AHH activity, although neither increase was statistically significant. EH was stimulated significantly in the following order: I. verum (2.1-fold) greater than chow (1.7-fold) greater than S. chinensis (1.6-fold) greater than Brussels sprouts (1.4-fold). Total levels of BP metabolism and phenol II (primarily 3-hydroxybenzo[a]pyrene) formation were closely associated for each dietary treatment. Total BP metabolism was significantly increased (2.1-fold) in the chow-fed group and increased 1.6-fold in the S. chinensis group (P greater than 0.05). No increase was seen with the other diets. Phenol II formation relative to total metabolites was significantly increased for the S. chinensis and I. verum groups compared to the basal group. Diet-related variations in phenol production relative to total metabolism were eliminated by addition of the EH inhibitor to the incubation media.